Expression of hepatocyte and oval cell antigens in hepatocellular carcinomas produced by oncogene-transfected liver epithelial cells.
We have established an in vivo/in vitro system in which epithelial cells ("oval cells") isolated from livers of rats fed a carcinogenic diet for a very brief period are placed in culture and transfected with an oncogene. Injection s.c. into nude mice of oval cells transfected with the activated c-Ha-ras (EJ oncogene) produces tumors with morphological features of differentiated hepatocellular carcinomas. Using monoclonal antibodies that can recognize hepatocyte, oval cell, and tumor antigens, we investigated the expression of these antigens in oval cells in culture, transfected with either the EJ oncogene or the normal c-Ha-ras allele and in tumors derived from the oncogene-transfected cells. We show that EJ-transfected cells and most particularly the tumors they produce expressed hepatocyte and oval cell antigens not detectable in untransfected cells or cells transfected with the normal c-Ha-ras gene. Furthermore, we found that in cloned tumor cells, the expression of hepatocyte antigens could be induced by changes in culture conditions and was accompanied by a decrease in the expression of oval cell markers. Trabecular hepatocellular carcinomas had higher reactivity toward monoclonal antibodies recognizing hepatocyte antigens while tumors with glandular architecture reacted predominantly with monoclonal antibodies against oval cells. We conclude that, in addition to its tumorigenic effect, the EJ oncogene induced the differentiation of tumor cells toward the hepatocyte lineage. In addition, the data provide further confirmation that oval cells can serve as progenitors of differentiated hepatocellular carcinomas.